Objective. To assess the quality of antenatal care with respect to anaemia, a common health problem, in a developing country.
Antenatal care is one of the pillars of Safe Motherhood care (ANC), and 70% do so at least four times [6] . In spite of this, the prevalence of anaemia, using a cutoff point of interventions that is believed to reduce maternal and perinatal mortality if carried out properly [1] . Universal access to haemoglobin (Hb) <10.5 g/dl, was 60% in antenatal clinics in Dar es Salaam in 1990-92 [7] . Maternal mortality in antenatal care is a matter of priority in both developed and developing countries [2] . However, detailed information about Tanzania from the 1996 Demographic and Health survey is estimated at 529 per 100 000 live births [4] , but others have the actual quality and effectiveness in practice is less often available or searched for [3, 4] . In theory, proper assessment estimated it to be 770 per 100 000 live births [8] . Anaemia is ranked as the fourth commonest cause of maternal mortality of risk factors, and a series of health examinations with predefined content should enable health personnel to uncover after abortion, haemorrhage and hypertension/eclampsia, contributing to 11% of maternal deaths [9] . The disparity conditions in the mother that may threaten her and or her foetus during pregnancy. The condition may then be treated between high antenatal care attendance, high prevalence of anaemia in pregnancy, and high maternal mortality raise or monitored to secure a better outcome [5] .
In Tanzania, 97% of pregnant women attend antenatal questions about the quality of care provided, and particularly the management of anaemia in pregnancy at antenatal clinics. day of the visit, women attending ANC were observed and interviewed after obtaining informed consent. We investigated the quality of antenatal care with respect A trained research assistant was stationed in each conto screening for and management of anaemia, and the relation sultation room to observe the interaction between the health between performance and recommended routines in antenatal worker and the pregnant woman. Using an observation clinics. Specifically, the study assessed structural, process, and guideline, the observer took notes on the qualifications of maternal satisfaction components of quality of management the staff member, whether clinical examination for anaemia of anaemia at antenatal clinics in selected health care inwas performed (see Definitions), and whether an investigation stitutions in the Rufiji district, Tanzania.
into haemoglobin was requested. She also recorded whether feedback was given on risk factors detected, and the type of counselling given or action taken.
Subjects and methods

Haemoglobin assessment Design
To estimate haemoglobin levels, the health workers used A cross-sectional study design was used.
Tallqvist, the only simple subjective colorimetric method available in most of these institutions. A finger-prick drop Setting of blood was placed on a strip of absorbent paper and was left to dry. The blood colour was compared to the standard Rufiji district is one of the six districts in the coastal region Tallqvist color scale, which is calibrated at an interval of 10 of Tanzania. In 1998 the district had a population of 180 000, units ( Figure 1 ). The observer used the HemoCue haemobased on the 1988 Census, and an annual population growth globinometer machine to estimate haemoglobin. After calof 2.3%. Geographically, the Rufiji river intersects the district ibration of the machine using a control cuvette provided by from west to east, dividing it into flood plain, coastal-delta, manufacturer, the standard cuvette was filled with a drop of and plateau (hill) zones. The road network in the district is blood from a finger prick and haemoglobin values were read not passable during the rainy season, and the limited transport and recorded to one decimal point. In comparing the two system makes people dependent on the available health scales, a value of 14.8 g/dl in the HemoCue scale falls within services within the district.
a point interval of 100% in the Tallqvist scale. Similarly 11.0 ANC is provided at two hospitals, four rural health centres g/dl falls next to 80%, 10.5 g/dl to 70%, 8.5 g/dl to 60%, (RHCs), and 48 dispensaries. The health workers provide and 7.0 g/dl to 50%, as illustrated in Figure 1 . Many health ANC for low risk women at dispensaries and RHCs, and workers recorded an average figure (e.g. 55%) of the blood refer women with risk factors to a hospital according to colour that falls between two figures (e.g. 50% and 60%) in guidelines stipulated on the antenatal card. Pregnant mothers the corresponding Tallqvist color scale. at all levels of health care are supposed to receive iron and After each consultation, the observer checked the haemofolate supplements free of cost at each visit. globin using the HemoCue haemoglobinometer. For ethical reasons mothers found by the observer to be anaemic (Hb Study population and sampling Ζ8.5 g/dl) were returned to the health worker with their results for further investigations, treatment, or referral. We The study population included pregnant women who attended
did not register what kind of action was taken in these cases. antenatal clinics and was stratified by type of unit providing To validate the observations, exit interviews of pregnant ANC. In two strata, hospitals and RHCs, all units were mothers were performed to assess their experience from the included in the sample, while in the third stratum 10 out of care they received. Questions were asked on the type of 48 dispensaries were randomly selected. Two of the selected investigations or examinations done, feedback on detected dispensaries were owned by non-government institutions.
problems, individual counselling or medication, and satThis fulfils recommendations to cover at least 25% of the isfaction with the service received. During exit interviews health care institutions in the area when assessing quality of haemoglobin values reported by health workers were obtained care [10, 11] . At the hospitals and RHCs the first 30 women, from the ANC card. However, even though clinical exand at dispensaries the first 20 women of 1 day were invited amination for pallor was done, this was not always recorded. to participate in the study; in total, 380 women were recruited.
Therefore the health worker's assessment of the mother as anaemic could only be obtained from the mothers who had Data collection received counselling. The research team consisted of one researcher (D.P.U.) and
The study used explicit measurements of components of two qualified nurse midwives (research assistants) who visited ANC, relevant to management of anaemia in pregnancy. In each facility for 2 days. An introductory meeting was held each study site, an observation checklist was used to assess on the first day in each facility to establish contact with staff the availability of facilities for detection and management of and to explain the aim of the study. The research team was anaemia. These included the presence of qualified staff and introduced as not coming from the Ministry of Health, and equipment for the estimation of haemoglobin. A standard it was emphasized that the findings of this study would by questionnaire with closed-and open-ended questions in Kiswahili was used during exit interviews. All research assistants no means be used against any staff member. On the second were trained in the use of the HemoCue for estimation of Results
haemoglobin.
Three hundred and seventy-nine women were enrolled in Definitions the study, and 370 (98%) had their haemoglobin investigated by the observer. Nine women could not be traced by Definitions of the terms used in this study were as follows.
the observer for haemoglobin assessment after the health Trained staff: those who have been exposed to midwifery workers had examined them. Using WHO criteria of Hb in their basic training. Maternal and child health aide (MCH <11.0 g/dl for anaemia, 69% of women were anaemic aide) with a 2 year training period was considered the lowest (Table 1 ). The median haemoglobin was 9.8 g/dl, with a cadre of trained staff.
range of 4.4-15.3 g/dl. The prevalence of anaemia differed Clinical examination for anaemia: when health workers significantly according to type of health facility, being less checked for pallor, at least in the conjunctiva.
common in the hospital, with levels of <11.0 g/dl (P = Laboratory investigation for haemoglobin: having methods 0.0002) and <10.5 g/dl (P = 0.015). The differences in like Tallqvist, calorimetric and so forth for measuring haemoprevalence of severe anaemia according to type of health globin.
facility were not significant. Adequate structure: (1) the availability of trained staff; (2) Adequacy of structural resources according to the rethe presence of method for investigating haemoglobin; (3) quirements in health care institutions is presented in Table iron/folate tablets; and (4) anti-malarial tablets.
2. None of the government dispensaries, but both nonAdequate anaemia management: when a pregnant woman governmental dispensaries, had Tallqvist for assessment of (1) was attended by a trained staff member; (2) was clinically haemoglobin, whereas all RHCs and both hospitals could examined for anaemia; (3) had a haemoglobin investigation use this method. Both hospitals had colorimeters, but they performed; (4) was given results of her examination/inwere not functioning. Iron/folate tablets were available in all vestigation; and (5) was counselled according to the results.
health care institutions except in one dispensary, and two These components were considered to be the standard dispensaries had no chloroquine tablets available for malaria criteria against which quality of antenatal care was assessed.
chemoprophylaxis, which was a drug of choice at the time The operational Hb cutoff level of Ζ8.5 g/dl was used for of data collection. Only the hospitals could perform inmoderate to severe anaemia that needed further investigation, vestigations examining blood for the presence of malarial treatment or referral according to guidelines in the antenatal parasites and examining stools for the presence of helminths. card.
On average, a supervision visit to each health facility by the district health management team or the MCH coordinator Statistical analysis was made every 3-4 months. The collected information was coded, computerised, checked Out of 370 women studied, 41% were screened for anaemia for consistency and analysed using Epi Info version 6, STATA by a trained health worker using either clinical examination version 6, and Excel 97 statistical and graphic presentation or the Tallqvist method (Table 3 ). There was a significant software. Diagnostic agreement between methods was as-difference between health care institutions in the proportion sessed by the Kappa coefficient, with a K-value Ζ0.20 of women assessed for anaemia (P<0.01). Few women were indicating poor agreement, 0.21-0.40 fair agreement, 0.41-clinically examined, even at dispensaries, where this was the 0.60 moderate agreement, 0.61-0.80 substantial agreement, only feasible option. and [0.81 almost perfect agreement between assessors [12] . Figure 2 shows the distribution of anaemia at different ANOVA (analysis of variance) was used to test whether the cutoff points in a subsample of 136 women who were difference in proportions of mothers assessed in health care investigated by both an observer and the health workers.
Values around the cutoff points recorded by health workers institutions was due to a random variation or not. ...................................... ......................................... .................................... ..................................................................................................................................................................................................................... were higher than those of the observers. The threshold values (Figure 3 ). The scattergram showed fewer (n=14) cases below the <60% line according to Tallqvist than (n= for referral in these clinics is Ζ60%, which corresponds approximately to Hb Ζ8.5 g/dl.
24) cases below the Hb 8. ................................................... ................................................. ........................................................................................................................................................................................................................ Table 5 Number of anaemic women and percentage that received appropriate counselling grouped by haemoglobin level as assessed by an observer and by health workers women as assessed using the Tallqvist or the HemoCue women. The question was not related to any specific aspect of health care. methods was calculated using the Kappa index (Table 4) . HemoCue cutoff points for anaemia were Hb <11.0, <10.5, and Ζ8.5 g/dl, and corresponding Tallqvist values were 75%, 70%, 60%, and 50%. There was fair agreement in mild and Discussion moderate levels of anaemia (K=0.43 and 0.41 at Hb <11.0 and 10.5 g/dl, respectively), but very poor agreement for the This study has revealed a very high prevalence of anaemia in most anaemic women with Hb Ζ8.5 and <7.0 g/dl (K= pregnant women in the Rufiji district of Tanzania, inadequate −0.18 and −0.01, respectively).
screening instruments, inadequate detection of anaemia by The proportion of anaemic mothers who received ap-health workers using clinical and laboratory methods, and propriate counselling according to severity of anaemia is poor counselling of pregnant women who are anaemic, presented in Table 5 . Only 8-10% of the women found to despite the fact that they generally reported satisfaction with be anaemic during routine examination had any action taken the care. by health workers, as did only 3-4% of those with documented
The high prevalence of anaemia in this study is comparable anaemia in the whole study group. No difference was found to reports from many other parts of Tanzania [13, 14] and related to severity of anaemia. About 96% of all women tropical Africa, where prevalence rates of 50-60% during attending the ANC clinics received routine chemo-pregnancy have been reported [15, 16] . Contributing factors prophylactic iron and folate tablets, mostly by an untrained to anaemia include inadequate iron stores due to multiple or assistant and without any relation to the clinical findings. closely spaced pregnancies, increased nutritional demand About 95% of the women reported that they were highly to during pregnancy, poor food intake, hookworm infestation, moderately satisfied with the service. Of those diagnosed as malaria, and recurrent and chronic infections [17] . The strathaving anaemia (Hb <11.0 g/dl), 97% were highly to mod-egies that have been recommended are based on major known causes of anaemia in the region, and include malaria and erately satisfied compared with 92% of the non-anaemic hookworm prophylactics and their treatment, as well as improvement is an important need; however, more research is also recommended on factors related to poor performance improved nutrition [18, 19] . However, the success of these of well trained staff in spite of availability of equipment and strategies depends on the ability of health services to provide supplies, as was found in health centres and hospitals in this the expected quality of care.
study. The first prerequisite for appropriate management of an-
The fact that the majority of women attending these clinics aemia in antenatal care is available methods to identify were highly to moderately satisfied with the care they received the women with severe anaemia. None of the government may indicate limitations of this study with respect to reliability dispensaries could perform even a simple assessment of and validity of questions on client satisfaction. Other qualhaemoglobin, and this is a clear indicator of the inadequate itative research has shown that when women are knowfunding of activities in the public health sector. In addition ledgeable about different modes of treatment they are more to this, not even clinical assessment was performed in 90% inclined to question their rights and demand choices [23] . of the cases in these clinics.
The satisfaction expressed at all levels of health care could It is also evident from this assessment of process quality either mean lack of knowledge among women of what care that the Tallqvist method, which is very commonly used they could expect from antenatal clinics, or lack of difference when laboratory resources are poor, seriously underestimates in quality of care at the various levels of the district referral the most severe cases of anaemia, and that also for moderate system. anaemia the accuracy is less than acceptable. Thus, for the The results of this study support the findings of others majority of anaemic pregnant women, their health problems [15, 20] that there is an urgent need for improvement of both would not even be detected.
structural and process quality of antenatal care it may become A colour scale for assessing haemoglobin recently dean effective control program. The poor quality of anaemia veloped by WHO has been tested elsewhere and is remanagement reported in this study may reflect a generally commended for use in screening for anaemia at antenatal deficient quality also in other important aspects of the current clinics in settings where resources are limited [20] . Imantenatal care program. The high rate of utilization of anteprovement in detemination of haemoglobin levels is essential natal services offers an opportunity for the detection and in order to increase awareness of the problem and the control of anaemia using existing health service contacts. motivation to look for the solution.
While the main causes of anaemia in this population appear Although this cross-sectional study showed that most to be malaria, hookworm infestations and iron deficiency, a women received chemoprophylactic iron and folate tablets, major weakness in the programme is the diagnostic inanother longitudinal study from Tanzania has reported freformation and motivation for individual mothers towards quent shortage of iron and folate tabs in antenatal clinics in specific interventions. Education for pregnant women on similar settings [13] . Theoretically, moderate and mild iron what to expect from different health care levels would deficiency may be corrected by oral therapy in women probably enable them to make choices and therefore unattending antenatal clinics mid-trimester, but studies have derstand their levels of satisfaction. While education on demonstrated variations in improvement of haemoglobin [3] . quality improvement for health personnel might improve It is not known whether this is due to variation in absorption quality of risk detection for antenatal mothers, until then, it related to dietary factors, or to non-compliance of treatment is unlikely that the current antenatal program would have due to side effects, or failure of health services to deliver any impact in reduction of anaemia in pregnancy. treatment or to motivate women [3] . A study of compliance with iron supplementation during pregnancy in Tanzania showed a mean adherence to conventional iron tablets of 42%, but only 30% in those who had side effects [21] . Even Acknowledgements if iron supplements are provided, women must be motivated to take them.
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Our paper did not address the issue of health workers' attitudes toward the service they provide. A study conducted in South Africa reported that after successful completion of References a Perinatal Education Programme (PEP), midwives in an obstetric unit could improve in documenting obstetric history. in <12% of the cases [22] . Health education on quality
